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Introduction
In recent years, U.S. crop producers have experienced a dramatic rise in commodity prices.
Chicago Board of Trade (CBOT) corn has increased from $2.11 per bushel in 2005 to $7.50 per
bushel in July of 2008. A bushel of soybeans in 2005 was valued at $6.08 on the CBOT whereas
in July of 2008 it was $16.08 per bushel. For the past three years cotton prices on the
Intercontinental Exchange (ICE) have ranged from $0.51 per pound in 2005 to $0.71 per
pound in 2008. CBOT wheat prices rose from about $3.24 per bushel in 2005 to as high as
$12.45 per bushel in July 2008 (similar price movement was seen on Kansas City wheat futures).
The prices of these commodities have since fallen from these historic levels but the volatility has
remained high.
Due to the higher prices and volatility the cost associated with hedging has risen. Producers can
hedge using various tools including futures contracts and options on futures. To hedge with
futures involves taking the opposite position in the futures market as compared to the cash
position since by their design futures and cash prices move together. This will reduce the
producer’s financial risk exposure since gains in one position will offset losses in the other.
Futures market participants must forego margin money to be able to participate. Margin is a
certain amount of money deposited with the exchange which insures performance on the
contractual commitments and it varies by commodity.
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Abstract
Recent spikes in commodity prices
have led to higher margin amounts
and option premiums. For the most
part, producers have always
attributed their lack of use in
reducing risk via futures and options
markets to the high cost associated
with the use of these markets. This
study determines the relative costs of
hedging with futures and options
and compares these with the costs of
other variable inputs. We find that
with the exception of hedging corn
with both tools and soybeans with
options the costs of hedging has
increased at roughly the same rate as
all other inputs.
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since an option gives the option holder the ability to take an oppo-
site position in the futures market; however the holder does not have
to take the position. To have this flexibility, the option holder must
pay the seller a premium. Option premiums are based on the value of
the underlying futures contract and the value of the remaining time
until expiration. Most agricultural producers will engage in a put
option which gives the option holder the right to be the seller of a
futures contract at a pre-determined price.
While higher output prices and increased yields have led to higher
gross revenues for agricultural producers, increasing costs of inputs
have been experienced as well. For example, from 2005 through
2008, agricultural cropland values and rents increased 41 and 23 per-
cent, respectively, according to the United States Department of
Agriculture (USDA). Fertilizer and diesel fuel prices reported by
USDA increased approximately 110 and 84 percent, respectively.
Producers have indicated that the costs of using risk management
tools have increased at levels far beyond those of their other input
costs. Given the increased market volatility recently, higher costs
related to margin amounts and option premiums are not unexpect-
ed. This paper estimates the cost of hedging using futures contracts
and options for representative corn, soybean, wheat, and cotton pro-
ducers. Comparisons are drawn between the costs of using these
tools with the costs of land rents, fertilizer, fuel, wage rates, chemi-
cals, seed and other variable inputs. 
Previous Literature
Numerous studies have documented the lack of participation by
producers regarding their reduction of price risk. Table 1 summarizes
the results from a number of studies that have reported the use of risk
management tools by crop and livestock producers and/or industry
participants.
Goodwin and Schroeder (1994) reported that only 10.4 percent of all
Kansas agricultural producers surveyed used futures markets and only
8.4 percent of cattle producers hedged with futures contracts.
Options on futures were utilized more frequently by cattle producers
as 10.1 percent reported using options. They found that 42.8 percent
of producers used forward contracts; however, of those surveyed, only
11.9 percent of livestock producers forward contracted their cattle.
They found farm size, education, crop and input intensity (the level of
inputs such as fertilizer chemical used per acre), and debt-to-assets
ratio increased the adoption of forward contract and futures use;
however, experience decreased the level of price risk management use.
Mishra and Perry (1999) state that roughly 40 percent of farmers had
used a marketing strategy that included futures or forward contracts.
Sartwelle, et al. (2000) surveyed producers in Iowa, Kansas, and Texas
and found that 16 percent used futures or options and 25 percent used
forward contracting. Experience was a significant factor in futures use
but the number of crop acres planted, farm size and level of
specialization did not have an effect. Planted crop acres and the level
of diversification did have a significant impact on the level of use of
forward contracting; however, experience did not impact this use.
More recently, Hall, et al. (2003) surveyed Nebraska and Texas
producers and found that five percent had used forward contracts and
seven percent had used futures and options.
While a number of reasons have been given for this lack of use of risk
management tools, the costs of the tools is often among them. Arias,
Brorsen, and Harri (2000) found that the cost associated with
hedging greatly impacted wheat and cattle producer’s decision to
hedge. For wheat producers, they estimated that as the cost of hedging
goes from 1.4 cents per bushel to 2.8 cents per bushel, the optimal
percentage of the total wheat produced that should be hedged moves
from greater than 60 to less than 20 percent.
Data and Methods
Five representative production practices are used for the
determination of production costs. Corn production costs were
examined for production in central Illinois. Soybean production costs
were examined for production both in Illinois and Mississippi.
Cotton production costs were based on production in the Mississippi
delta. Lastly, wheat production costs were based on production in
Kansas. 
Harvest contract information associated with the margin amount and
option premiums are determined at the time that planting decisions
are made. For all summer grown crops (corn, soybeans, and cotton),
planting decisions are assumed to be made on March 15 of each
growing year. For wheat producers in western Kansas, these decisions
are assumed to be made on September 1 of each growing year. For
Illinois corn, harvest is assumed to be in mid October, and therefore
the December corn contract is used as the harvest contract. Illinois
soybeans are assumed to be harvested in late October, and thus the
November contract is used as the harvest contract. For Mississippi
2010 JOURNAL OF THE ASFMRA
146soybean production, soybeans are assumed to be harvested in late
August; therefore, the September contract is used as the harvest time
contract. Cotton harvest in Mississippi is assumed to end in mid
November and so the December contract is used as the harvest
contract. Lastly, wheat in western Kansas is assumed to be harvested
in late June, so the July contract was used as the harvest contract.  For
the five crop production systems, four different hedging scenarios are
analyzed: no hedge; a straight headge of 100 percent of expected
producting using a futures contract; a hedge of 100 percent of
expected production using a put option; a partial hedge with a futures
contact in which one-third of expected production is hedged at
planting; and one-third at the mid-point of the growing season (both
with futures contracts), thus leaving one-third of production
unhedged. Expected production is based on the previous three-year
average of yield per planted acre.
With respect to the straight hedge, producers will be selling their crop
at harvest so to place a hedge they would sell a futures contract at
planting. Hedging with options in this analysis involves purchasing an
at-the-money put which gives the option holder the right to sell a
futures contract at the settlement futures contract price when the
option is obtained.
The cost associated with each input is calculated as the proportion of
total variable cost:
(1)
where, PROPi,c is the proportion of the cost of input i for crop c,
COSTi,c, in relation to the total cost of all variable inputs, TVCc.
Costs for all crops excluding cotton are reported in dollars per bushel;
cotton costs are reported in cents per pound. All costs are calculated
per bushel (per pound for cotton) at planting, so the expected yield is
based on the previous three year average of yield per planted acre.
The cost of using of futures is that of margin money. Since historic
margin requirement information is not readily accessible, some means
of developing margin requirements appropriate for the level and
volatility of prices at any particular point in time is required.  We
employ a procedure that estimates the margin account requirement as
a function of the previous day’s closing price along with the price
mean, the rate of return, and the standard deviation of the rate of
return over the previous 90 days.  This procedure is presented in detail
in Lam, Sin and Leung (2004).  To determine appropriate option
premiums for all dates from 1975 to 2008, the Black Commodity
Option Pricing Model (the Black model) is used.  For a detailed
presentation of this model, see Black (1976). For purposes of
consistency across production systems and crops, at-the-money puts
are used in all scenarios.
Data on costs for inputs such as fertilizer, chemicals, land rent, and
labor were collected from the Economic Research Service’s
Commodity Costs and Returns report for the period 1975 to 2008.
Futures and options prices were collected from the Commodity
Research Bureau database. Harvest contract corn and soybean prices
are from the Chicago Board of Trade (CBOT). Harvest cotton prices
are from the Intercontinental Exchange (ICE, formally known as the
New York Board of Trade). Harvest wheat prices are from the Kansas
City Board of Trade (KCBT). 
Results
The baseline for all crop growing situations is a zero percent hedge
scenario, where expected production is based on the prior three year
average yield per planted acre. Hedging 100 percent of the expected
crop with futures contracts and options as well as hedging one-third
of expected yield at planting and one-third at the middle of the
growing year are then calculated for comparisons. Tables 2 through 6
report the cost associated with each of the variable inputs and the
costs of hedging using the described methods on a percentage basis.
Note that these tables summarize data and results only from the 2001
to 2007 period.  Results for prior years were remarkably consistent
from year-to-year (the changes across these years were not
significantly different from zero at the 10% level using a t-test), with
generally small changes in the proportion of costs represented by any
single input category.  The full set of results are available from the
authors upon request.
For the representative central Illinois corn production scenario, the
majority (72.5%) of costs is tied up in land, fertilizer, and seed for
2007 (31.3%, 27.2%, and 14.0%, respectively). This is common across
all years. Prior to 2007 the cost associated with hedging was relatively
small. The average margin amount required to take a short position in
the futures market from 2001 to 2005 was $0.04 per bushel – the
same amount as for 2006. However, in 2007 that cost jumped to
$0.13 cents per bushel, a 225 percent increase. Similar findings are
seen for the other two hedging scenarios. In the case of a put option
hedge, the average premium from 2001 to 2005 was $0.03 per bushel,
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2007 and 2008, however, the premium was $0.13 and $0.23 per
bushel, respectively, accounting for 5.7 and 7.5 percent of variable
costs. Not surprisingly, the impact for a partial hedge is lower due to
the fact that only two-thirds of the crop is hedged. The total costs of
the partial hedge (accounting for the margin of the first one-third and
the margin amount for the second one-third) were just less than $0.04
per bushel for both the average of 2001 to 2005 and for 2006. Even in
the case of the partial hedge, an increase is still noticed in 2007 and
2008 as the cost increases to $0.09 and $0.16 per bushel, respectively,
or 3.9 percent and 5.2 percent of variable costs.
Soybean production cost for Illinois is primarily composed of two
inputs: land rent and seed. These collectively account for 63.6 percent
of total variable costs, 45.8 percent, and 17.8 percent, respectively.
When hedging costs are factored in, these two inputs still dominate in
terms of the proportion of total variable costs; however, stark
increases associated with hedging and their contribution to variable
costs are noticeable. The amount of margin for the straight hedge
scenario in 2008 represented 7.9 percent of vaiable costs ($0.42 per
bushel) while land rent and seed account for 42.2 and 16.4 percent,
respectively. In 2007, margin cost for the straight hedge was 4.1
percent of costs at $0.19 per bushel. Prior to 2007 the margin amount
was lower, with the 2001 to 2005 average being $0.12 per bushel.  In
2006, this increased to $0.13 per bushel which was roughly 3 percent
of variable costs. Hedging using a put option shows a more dramatic
cost increase, as the premium 2008 was 13 times larger than 2006. It
increased from $0.04 per bushel (1% of costs) in 2006 to $0.21 per
bushel (4.7%) in 2007 and then to $0.53 per bushel (9.8%) in 2008.
The partial hedge cost increased 322 percent between 2006 and 2008.
The cost for placing a partial hedge was $0.09 per bushel (1.9% of
costs), $0.14 per bushel (3.2%), and $0.38 per bushel (7.3%) in 2006,
2007 and 2008 respectively.
Transitioning from Illinois production systems to Mississippi, in the
case of soybeans similar results were found. In 2008 land rent was the
highest contributor to total cost at 28 percent, seed was second
highest at 17.4 percent, and energy (fuel, electricity, petroleum based
lubricants, etc.) at 15.3 percent were the only other inputs accounting
for more than 10 percent of total variable cost on an individual basis.
When considering hedging cost for Mississippi soybean production in
2008, as with the case in Illinois, a partial hedging scenario represents
the lowest total hedging costs at $0.38 per bushel which was 5.3
percent of the total variable costs.  A straight hedge was slightly less
expensive as a put option hedge in 2008 at $0.43 per bushel versus
$0.47 per bushel. The partial hedge costs accounted for 5.3 percent of
total variable costs during 2008 as compared to a 5-year average of 2
percent from 2001 to 2005, 1.8 percent in 2006, and 2.6 percent in
2007. A straight hedge in 2008 accounted for 5.9 percent of the total
variable cost up from 3.3 percent in 2007 and 2.8 percent in 2006,
which were below 2004 and 2005 at 4.4 percent and 4.1 percent
respectively. A put option hedge jumped to 3.2 percent of variable
cost in 2007 and then to 6.4 percent in 2008, compared to 0.8 percent
in 2006 and 1.6 percent from 2001 to 2005.
Over 75 percent of the cost of producing cotton in Mississippi in
2008 is comprised of ginning (18.8%), fertilizer (18.2%), chemicals
(14.3%), seed (13.5%), and land rent (13.1%). The costs of a straight
hedge, a put option hedge and a partial hedge were not much different
in 2008 as compared to recent years, but their cost as they relate to
total variable costs did increase. In 2008 these accounted for 4.1, 2.6,
and 2.5 percent (or $0.09, $0.03, and $0.02 per pound), respectively.
These costs were 1.4, 0.6, and 1.3 percent (with actual costs at $0.08,
$0.01, and less than $0.01 per pound) in 2007 and these costs were
similar for previous years.
For Kansas wheat production, in 2007 the primary costs are fertilizer
(25.1%), land rent (20.1%), energy (17.7%), and unpaid labor
(15.0%). The cost of placing a straight hedge has steadily increased
from 2006 to 2008, though its component of total variable cost has
only increased slightly.  A straight hedge represented 1.9 percent of
cost in 2006 ($0.08 per bushel), 2.1 percent in 2007 ($0.11 per
bushel), and 2.6 percent in 2008 ($0.18 per bushel). A put option
hedge accounted for 2.3 percent of costs in 2008 (or $0.15 per bushel)
versus 1.3 percent in 2007, 0.7 percent in 2006, and 1.3 percent from
2001 through 2005. The most stark difference in hedging costs for
wheat stems from those associated with a partial hedge. The cost was
$0.28 per bushel in 2008 or 4.1 percent of total variable cost. This is
roughly three times higher than the cost of a partial hedge in prior
years. In 2007 a partial hedge was $0.08 per bushel (1.5% of total
variable cost) and in 2006 the cost was $0.07 per bushel (1.6% of
cost). When considering the market conditions this is not surprising.
The wheat scenario takes place from September to July about the same
time that prices and volatility were on the rise in late 2007 through
2008.
Overall, results of this evaluation of hedging costs suggest that the
cost of hedging relative to other input costs has, in fact, risen in recent
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and wheat producers, hedging costs has been fairly stable relative to
other costs of production.  It is possible that the increase in hedging
cost associated with corn and soybeans mostly reflects the relatively
higher price levels achieved on those contracts (since price level affects
both the calculation of the margin amount and the premium level in
the Black model).  To investigate this possibility, we also measured the
relationship between each input cost component and the planting-
time futures price on the harvest contract (i.e., each cost component,
including hedging cost, was expressed as a percentage of the expected
price of the crop at planting). Even from this perspective, the cost for
hedging corn in 2007 with a straight hedge and put option increased
as other variable costs declined.  Also, from this perspective, the cost
of using a put option to hedge soybeans increased in 2007. The cost
associated with a partial hedge remained relatively consistent, again
reflecting the fact that one-third of the crop remained un-hedged and
that the time value of options was greatly reduced under this strategy.
These output price based results provide further evidence that
hedging costs on corn and soybeans have risen at a considerably higher
rate than other input costs in recent years.
Conclusions and Implications
Overall, results of this evaluation of hedging costs suggest that the
cost of hedging relative to other input costs has risen in recent years
for all of the crops in this analysis. These costs for both corn and, to a
lesser extent, soybeans have risen since 2006 and for cotton and wheat
the costs have increased most in 2008. It is possible that the increase
in hedging cost associated with corn and soybeans mostly reflects the
relatively higher price levels achieved on those contracts (since price
level affects both the calculation of the margin amount and the
premium level in the Black model).  To investigate this possibility, we
also measured the relationship between each input cost component
and the planting-time futures price on the harvest contract (i.e., each
cost component, including hedging cost, was expressed as a
percentage of the expected price of the crop at planting). Even from
this perspective, the cost for hedging corn in 2007 with a straight
hedge and put option increased as other variable costs declined.  Also,
from this perspective, the cost of using a put option to hedge soybeans
increased in 2007. The cost associated with a partial hedge remained
relatively consistent, again reflecting the fact that one-third of the
crop remained un-hedged and that the time value of options was
greatly reduced under this strategy.  These output price based results
provide further evidence that hedging costs on corn and soybeans
have risen at a considerably higher rate than other input costs in recent
years.
The cost of hedging corn increased more when compared to the other
components of variable cost in 2007 and 2008.  Although not the
focus of this study, it is possible that recent changes in bioenergy
policy have contributed to this result.  In 2002, a Renewable Fuel
Standard mandate was introduced by the US Congress which placed
minimum thresholds on the amount of fuels to be derived from
renewable resources. Corn used for ethanol was, and remains, the
primary product fulfilling this minimum amount. So, during this time
due to the increasing amount of corn used for ethanol production,
corn prices have become closely tied with energy prices.  Prices of
energy commodities, particularly crude oil, are well known for their
volatility. Therefore, it is not surprising that the resulting higher
volatility in corn prices has translated into higher prices for margins
and option premiums.
In the case of soybeans for both Illinois and Mississippi production
systems the costs of hedging with put options were higher in 2007 and
2008 relative to previous years. Of course, the fact that soybeans and
corn are substitutes in production creates a very strong linkage
between these two markets.  Also, as with corn, soybeans are used as a
renewable fuel source (bio-diesel), and as such, their price has become
more volatile as a result of the aforementioned volatility spillover from
the energy market.
Regarding cotton and wheat hedging costs, these commodities
remained relatively stable through 2007 with cotton hedging costs
actually decreasing when compared to other variable input costs over
this time frame. However, in 2008 the costs of hedging cotton and
wheat did increase, both in dollar amount and as it relates to other
variable costs.
The perception by producers that the cost of placing hedges with
futures contracts and options has increased is true.  Relative costs of
hedging increased most in 2008 for the crops examined here. Given
the higher volatility that has been noticed in recent years and
producers and farm managers should keep this in mind and continue
to utilize the available risk management tools that help reduce their
exposure to downward price movement in spite of their higher cost in
the same way that they should continue using other inputs whose cost
have also risen.
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